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(57)Abstract: 

PURPOSE: To obtain a photosensitive compsn. having high 
sensitivity, optitude for a short wavelength light source and 
excellent resolution. 

CONSTITUTION: The positive photosensitive compsn. 
consists of 0.5-80wt.% of a compd. (a), 0.01-20wt.% of 
disulfon compd. (b) expressed by formula, and 5~99.49wt.% 
resin (c) which is insoluble in water but soluble in alkali 
water. The compd. (a) has at least one group which 

decomposes by acid and the solubility of the compd. (a) is — CJ Q 2 ^ f -g. Q« ^ 

increased by the action of acid in an alkali developer. The 

compd. (a) is a low mol.wt. compd. having <2000mol.wt. This 

photosensitive compsn. has >150°C boiling point, and a 1(i 

m-thick film of this compsn. has <1.4 optical density for 

248nm wavelength. This optical density for 248nm is 

decreased with the irradiation of 248nm wavelength light 

compared with a unirradiating state. In formula, R1 and R2 

may be the same or different substd. or unsubstd. alkyl, 

alkenyl, or aryl groups. 
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Mtm*awm 

K>m±t^it^O. 5-8 OwtX. 

a) TtB-nesc (i) T7Fi-zn&z?zm>ikGm. o 

1~2 0wt%, Rtf 

(c) *^T7;V* U *»C pJJg&fiMg 5-9 9. 49wt%* 

R 1 -SOz -SO2 -R 2 

a* r 1 > r 2 «n-"efcffistTViTfc±<. emx 

«*B&©7;l^;h 7;l^x;k X»7U-^at«w JO 
T. 

M**2] ±Bfc£*©»$H*tt*a»-COO- 
A. X« -Ar-0-BmT?7K2n%Z.t*®Wlft 
«M*fl(l) ©#J?ffl«3ttt«*«. -^TAti -C(R 
3 ) (R 4 ) (R 6 ) . -Si (R 3 ) (R 4 ) (R 6 ) X\t -C(R 6 ) (R 7 )-0R 8 

BttAX«-CO-0-Ag£jKU 
i|g^Xfi-«©^#^S&*-r. R 3 , R 4 , R s , R 
8 StfR' tt, WPn^-Tt>fflgbTv>Tt><fc<, 

7Ji^;k y{'D7;^k 7;i^x;k x 

£*-fo fib. R 3 ~R S ©5^. >p-ti<th2-?\$iHi 
SEPf-fit^St?*!), SfcR» ~R S , RtfR* ~R 
8 ©35©2t3©SiMI8'&bTSR£»j*bT , b.fcV>. - 
A r - «#SX(S#^CD 2 *©^#«S=&^-r. 

j#B©i¥*fciMin 
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«Xtt$jt&©ISMlCcfcDit£5££-r2>, <&£©&%£ 
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-fe^Sy**. &JS£ 
©*«±KXt:>tt#j**fcf4D-5-a*J*T0. 5~ 
3 um OJP*K*#an*. fllft. 81 
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[0 0 0 2] 

[«*©&«] #5?a7*M^^hWMfcil/Ttt. 
-«K:7^*'jRr*tt«HBttf**tUT©^7 Mr/ 
>-77"7Kfc^*tfi^t?iH*«««ffl^6n-r^*. M 



±E(a) ©fl3^«*»» J pa2, 000 aTOfi^ft^tt 
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Sifi^tJ© 1 Mm ©&&©##«£# 2 4 8niTl. 4& 
TT$> 0 , 1^2 4 8 vttRltfi: J: 0 2 4 8 ni©%?& 
Xflt*flllt*©«J; 0 fefllT-T^ - 

(I) 

7-7 l*MHfcS*J tVT*m®ff%3 6 6 6 4 7 3 

kbmhm 11512 8nx.ztmm®4: 1 7 
34 7 own, *fc**>j»ffle5j&iij*fttbT 
7- - a 7 ;i/x t h <fc 0 & 5 / * v v 7 mm/ v 

'Jfcr I a*->^>V"7x/>-i, 2-t7h^>^ 

D^'/3> • h7- • V>f ^DiJV^77^-J (L. 
P. Thompson r Inlroducl ion to Microl i thographyj ) 
(ACSttilK, No. 2 19f, pi 12~12 1) I: 

[0 0 0 3] »£»ibT©/#5y*afJIH:, &Mt 

LfcH«*X>y?>^©VX^<hbT^fflT^B(C^tI 
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ffl&fC^tcWffiT&So «3t«fcfflV»5^-7h+ 

* U « *tt & ttT* b » s igjS?E±#J t b t flsffl -r s 
**. 3tj»its3ttT»#-r*t7Ji'*ui»i*tt«m*± 

UTttb*/#9yiriill©7**U«WMEft*»«« 

fr*-r*^T»iir*o, £©ftfc*fra*£fcttME 

[0 0 0 4] :ntT, «»*»-5«jft*>6y#5y^«Hi 

t^-7 h*/>^7j?K*i©e«* < wr-rsft*<©# 

SHB7*M/'7Xh«»H*. HfflftSn> 1. 5mdi~ 
2tfm 8«*T©««flIXk:»Ttt*»adUfift*Sa6 
T#fc. b*^b, *«(llI^«^©*«SS^«if»T* 
I), jSL S I &£©¥*#fflS©»fiK;&Ttt 1 um &, 
T©WI]9»6ffi«iHWi^^->©]nX]WKS2:dn« 

«tf>, •3tT^j^©»tt&iE»C9bfc<5i»VVt^-> 
»«B5l*!flERr«lfiStt©«jfl[*> 6 ©i^SS^t bM 
K*#*Sttfc*nfc7* h«»K#aftTH 

[0005] »n#««sa$TSfc*i::*/>-77-7 
WBS60-158440 h u ixf;^i©i 

1 1 8 7 44^K»a«3t«l» : FflC#*n**>'>5? 
7-7HJfi3tS©fflftSK»*tt*t)»$nT^«. bd> 

bcn6©jB3t«»a«fflv»sn4JS0wc^*ttT?fto 

fcO. *fc**bfc«#lc*^T l b7* hbv>7hifij« 
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[0006] 3ntM\,mmm&m&tz&\z. m?% 

(4 3 6nm), i gg (3 6 5nm) #>£Deep-UV ft (2 0 
0 ~ 3 0 0 nm) . KrF X^->V- if- ( 2 4 8 nm) 
©ftJBfltKWSftTH***. MW©kyXh/^ 
->ft»*f*±*e±B*ftfc»«*r**KH:, £©« 
J.oBft©[&, BftSftJc^ 

*©^7h*/>J?75?K«3t*©«^, Deep-UV fe* 
[0 0 0 7] S.iZZ\niO^J>i>7i> Fik%mt> « 

tt3t«©!»»c«fe o c 5 mot> w >m 
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^75>HflS^»*fflV»1*fcj|!3??^Cffffl*"&5iBttt 
tttJSjMfefcHl/T. lrK:3*©&£tf2ftTfr>S. -£©1 
^itT, fl*.tftt&H5 6-2 6 9 6^ICffi«$ttT 

v-ft^W^Wsn*. b*»U £©«£*>, */> 
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• *58*tSft^*t, 7-k^-;PXttO, N-7-fe* 
-JWfc^ft £©»£•& (#MPS4 8-89003 *§) , 
t^hXXf;WU75 F7**-JWfr&«l£©»£-S: 

C^fBBHS 5 1-1 2 0 7 149) . 3=miZ7-t?-)\,X 

-1334299) , iy-;ux-xJWt:-&ftt©ffl-& 

* (#1835 5- 1 2 9 9 59) . N-7yJH5/R 
Kft^*t©i»#* (f$MllB 55-126236-9) . 
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(#§BB8 5 6 - 1 7 3 4 59), -/'JJUXfJHt^tt 
£:©&£•& (®I»BB6 0- 1 0 2 4 79) Rtf^'J^X 
-yMrfMfcfcOl&frtf (ftNU6 0- 3 7 5 4 99, 
&WB6 0-1 2 1 44 69) ft^WSCtWt 

«Tip^-rs^ttc«tD^u, 7;w*'jnisft-r5^ 

£LT, HMHB5 9-4 543 99. H6 0- 

10 3 6 2 59.1^6 2- 2 2 9 2 4 2^.116 3-3 6 2 

4 09. Polym. Eng. Sci. , 2 3^. 1 0 1 2R (1 
9 8 3). ACS. Sym. 2 4 2#, 1 1H (1 9 8 4) . 
Semiconductor World 1 9 8 7^. 11E9. 9 1 

H. Macromolecules , 2 1f, 1 4 7 51 (1 9 8 
8) . SPIE , 9 2 Og. 4 2H (1 9 8 8) , 13.E\Z 

20 *7h*/>5?75>F/V#?y*t»*fcJfc'<T. De 
ep-OT«re©!MWl/hS V» C 6, MfB©ftiSfi®& 

ftfffilCtt+»rttft*»ofc. ^©R^^SJtLT^ 
7,)Vts>it^<D^mz-D^T\t, #IBBS6 1-16 6 

5 4 4*tttfK:BSMMW&3 8 0 4 5 3 3^fC. y'Jil/ 

t*^Ttt. Deep-UV *MT©fflWW»**<, 
SI)tgE©7;P*'JS#tt. 2ftV*«3t«©»«*C^ 
3K7 ftWUHihtt^-HJ'TI**^ t ^ 5 mnA39t»? Tzo 
[0 0 10] 

[|B^»*LJ;5fr5g!IJl] ±|SraS^ 
-r^^i^gWfTSo Mfcffb<«Deep-UV ®^T© 

[0 0 11] 

^ [»s^»ft-r^.fe©©^g] *%Hj#^ii. ±iek# 

IP^, *^BJ«, (a) KK«t04h»U^5a& 

'M<t*iwu 7)v*vmm*?nmmm 

Oftmz&QtgjztZfcSm. 5~8 0wt%, (b) TIB 

-)RiC"ewan*^)u*>fls^iho. 0 i~2 owt%. 

Rtf(c) *^*T7;P*'J*ICliI*a*Jfi5~99.4 9 
wtX*6ft*»rt*fc:*^T. -hfE(a) fflft^t^f 
^2,000 JEtT©fi4HFft^ftT?»jft*» 1 5 0t:^±T* 
19. iffl^iClMH ©&R©3t^«flE3fi«2 4 8MTC1. 
50 4 «TT* (3 . 1^2 4 8 mftmmz «t 0 2 4 8 nn©)K 
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[0 0 13] *«M©ff*l/^3jat!B*K:*^Ttt, S 
fc<fcD##Lft5g£LT«. -COO-A, X\t 

-Ar -o-B-v7jkznzm*mf*>nz>. z.z.-vA\t 

-C(R 3 )(R 4 )(R 6 K -Si(R 3 )(R 4 )(R 5 ) Xtt -C(R 6 ) 
(R')-OR' »&>K-r. B«AX(J-CO-0-Al^ 
U Ytt#«|'&Xtt-«©*»»***f. R 3 . 
R 4 , R« . R $ &tfR 7 tt, ^-n-etlR-TfelBSU 

7/Hr=/k Xtt7'J-JHSft*U R s H7;Wr;k 20 
X\$7V-)VmZ7Kto ffiU R 3 ~R 5 ©5%. 
<£fc2t3«*i£jg^£U1-©ST*9, ££R 3 ~ 
R 5 , &tfR e ~R 8 ©55©2^©*)MI8&bTIIIS 
»JSLTt>«fcV>. -Ar-HM Xtt#H©2«©» 

[0 0 14] »*KB, isVJIrX-7-A& 9S)VX 

xfiH. 7±5>-fr& i;-jn-fM, x/- 
jkxx^g, m3»©7;^;px— t;ps, SH3&© 

7A*)VXXf-fr3L m31R<?>7)V*)ltl-#*-b& 
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**i/<tti.2oo R-D»mi 5 ot:^± 

©^-&«JT?*5. 

[0 0 15] JWM«Jfctt»H«6 0-3 7 54 91». ft 
M¥ 1 - 1 0 6 0 3 8«Ei«)'>iJW-fJMI;#*, 
#01195 1 - 1 2 0 7 1 4*. fcHWl- 1 0 604 0 
tttf 1 -1 0 6 0 4 1 *fB«©7-fe^-;P 

ft**, #mbs 60-3625 nmrno? 5;HXfA 
fls£#K 5 5 - 1 2 9 9 5*fess©x/-;kr- 
T-MtS®, #SSIB6 2 -2 7 8 2 7*IB«© t 
Jkr-x;k t-^^xxf-Jk Mtffc t -:^;k* 

[0 0 16] ZOm, #M¥2 - 1 7 7 0 3 1*HE«© 

18 115 0*E«©j3-^M6xXr;Wt*!Rl, ftM 
¥2-18115 1 ^Eiffi7n>iiXfM^ft, 
&Bfl¥3-l 07 l 6 3*IB«02en:*;uy*-j]?*. 
- #M¥3 - 1 5 3 2 5 7^tfE«c©;*J;^/\ , * 

-Mfc£#J, 3-DyANfMM 1 2 4 5 7<MB*©7> 
*="7A*3l«*r*M:61&. 3-n?A»|f4 24 1 
2 4*gd«©'T-D7k HoK^rykx-xMs^fttttf 
K»M¥3 - 1 7 6 5 3*E«©fc£tofc£t>;«MI© 

[0 0 17] #589§©j£#(a) ©ff*UMb61MS«K 

Tfc^-r^, *»w©ft^«wtj:niiiB«sn*'b©T? 

[0 0 18] 
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-Si-CH, 
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CH, 




/No 



BBAXIJ 



-C-O-A IJ^t, fiL> ^-^^^(it) 



1 fittH 7?tifc^ 0 

[0 0 2 7] £&, *8fi©Wtt£IM£*ttSri&} 
(a) ©5**4, HsB»T0.5 ~8 0wt%> JfSKtt 
3~7 0wt%, St»SL<{i5~5 0wt%T*§. 

*5BWfc«ffl*n**»(b) ttHRit (I) TilfeSn 

t, 7;u**S£LT«jm #&i:fctiSi«©t>©T 

& 0 . ff * K ttftttFHktfiti 1 fcV> 1 0 ©*>© 

-cabs, jyfcfticti, 09^.«^?;n, x^jws, 7n 
bf;US, 7^;US, /\*5/;us, ^f^g, 5*3/* 
S, -rv^nt^X, -fy^S, tert-75\)VS, 
2 -x?*a*^;1/S, S/^DA+^PS/if^tn 

S/S©±5fc£$]S J jHftl~6 ■07*3 



X?**. 2' -^D^IfJH, 2-*b*vX3MV 
X. 2-Xh*->X3^S. 7i^JMfM, ^7^ 

[0028] 7;pyx^g«tm«fcf-;i<£T?ifc«3, e 

7;v*;vs, 09A«7xx;us©«fc5fc7U-;]4lfc£ 
©«s*Lfcfc©rt«£*n. JWWfctt l -*5\>Hfx;v 
S, 2-*?;nfxjn, i, 2-i?^?;nfx;i/S, 
2-7x-;pk*-;i,S. 2- (p-^^7i;W k* 
x;PS, 2- ( P -^h+y7i^) £x;Vg, 2- 
(p-/7na7x-;u) tfx^g, 2- (o-?nD7 
ix;W t^gftifaW^tiSo 

[0029] 7u-;ps»4ma**^tt2ia©t, 
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5 F*. ->7/gftif#fl&Ufct>©#-&3;tU 

-^D€7i^H. 4-Xr-D7xX;US, 4-kF 70 
P^J/7x-;PS, 4-7xX;U7xXJPg, 4-*? 
^7i^JH, 2-^Wi=Ai, 4-X?;P7x 
x;vs, 4-^F*->7ir;H, 2-*r-*v7xx 
)l& 4-Ih^->7iZM, 2-AM*->7ir 
4-y7;7i-JH, 4-^^-1 -7-7? 

4-7cjci- 1 -ir7?ML 5-xhn-i- 

7"75 1 ;WS. o-tHP^-l-t^fm 6-7 
DD-2 -t7WH, 4-7P : E-2-±75 1 ;l/S. 

5 -k Fn*i/- 2 -:f7?\/PS&£75«&tf 5>tt5. 

[0 0 3 0j *f8WT?ffl^6n*H6i (I) tfatoS # 

-7. rs?^-^ *7 tW-'^^-sxh 

U— J (G. C. Denser, Jr rjournal of Organ 

ic Chemistry] ) 3J_, 341 8~ 3419 (196 

6) ffi«om x- k-. fc^F-fy^S rj?*-' 
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as 

:*7* If 4r3#;i/ VIM 75^ J (T. P. Hi 
lditch^ Tjournal of the Chemical Society J ) _9_ 
3., 1524-1527 (1908) frlfc©7jffi, &5 
WStf- . t>X<<)l>?W r^Utx t7 FffX 
> ^->I yif;P>"t7hj (0. Hinsberg 
TBerichte der Deutschen Chemischen Gesellschaf 
tj ) 4Jh 2593-2594 (1916) Etc©* 

£v>t, iMa/W'hfcjflK -lies (in rxk-znz 
^7^ti5^t5m +-y->hy>iix^ 

fcfflK -HRj* (III)T*Snsx;i/jfc>K^a'j Hck 

o#*r**tt, **v>tt»attt*ftT. -«a (id 
•p*sn^x^7>i'>Kt-flss; aii)T?*sn*^jv 

5. 
[0 0 3 1] 

R 1 -SOz H (ID 
R 2 -SO2 CI (III) 

R» fc<fctfR* «-«5S (I) T?£*3nfc 

r : £«fctfR 2 tisi-oicftTabs,, ) 
KTc*38wc«ffl*na-»a (i) T^snsjift 

[0 0 3 2] 
[ft 10] 
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( I -14) 
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SO, - SO, - ^ r "^ - CH, 



Hfcl 4] 
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SO, - SO, 




Cfi 



(1-16) 



CH,-CH,-0 




(1-17) 



[0 0 3 7] 



CI 




so, - so, 



// w 



CO,H 



Hfcl 5] 
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n-C«H, -SO»-S0 2 




(1-22) 



n-CiH,T-S0s-S0i 




(I -23) 



n-C.tHii -SOj- SO? 
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0 




(1-34) 



HsC: 

\ 

/ 



so, -so. 



[0 0 4 3] *»E®B3fcttilJS«K:tsttS, 

(i) <D?zm>fc&yi(D^m\mmtt'co. o i~ 

2 0wt%, #$KttO. 5~15wt%, ItjfJK 

^(c) (7)Vii^mmm) 

*;>#-jl,7$ Kg. N^7Mz;wi/^>at SIS 

)Vfc)V&7)lTt o-WJ-)l-*s)\,L,7)l 
TtHffli, m-?l/>/-Jl.-WA7Jl'ftH8ffi, 

-*)Vk7)W\i mm. *&cn5©#*£ito:£*» 
&z>. st#iBa5 o - 1 2 5 8 o 6 Alices nr 

*fcN- (4-hh*n+->7x-;W ***'J^73F 
(0<fc5fc:7xy-;H4t r I n*->£^fr ; ty?-£*a 
^riE»trSaKUT-. p-t HD+vX^l/X o- 
tHD+-/Xfl/X m-'fV7 p D^-;U7xy-Jk 

p - -f v 7 -;u7 x y -;i^©«axii#a£© # 



[0044] 77'))i<m. *?9>))mm<DJj)\< 

wmme 1-26704 2n'&®mm<Dtuix*i')iM 
\i-)Wt9-mm. &mm6 3-1240 
4 7 #a*B*©*;w**->;Miaw# u -y w? >®m 
biifmz&mnz. wc*&. n- (4-^77* 
-fj^i^w **7»j;W73h\ n-7xx;wx;Mn 

XJ1^*?U;V75K, TMSH«*8»tt5 
#UT-, 4$BRBB6 3- 1 2 7 2 3 7^«E*©J£tt 

[0 0 4 5] cn6©7^*»J15»tt#UT-«J|l-T? 

tta»d6»£H»#K:#U 5 -99. 4 9wtX, #f£L< 
«10~9 5w»%, MfC»*U<tt3 0-9 0rt%(Z>m 
HT*5c (a) , (b) , Rtf(c) ©fc£*M»Sfc**SS 
H0fi3M£&&fttt. h|B(a) . (b) , &tf(c) 

fto«B8T^$n5)&t, Kija^oi win ©&b£©tK 

¥»g*<, 2 4 8niT?l. 4&T, »*l/<ttl. 3« 
T, KfcffUKttl. 0BtTta*J:5fca*&t>S 
n. J.O 2 4 8m3fc!Hltfc«fc 0 2 4 8 niOX^Rff^ 

[0 0 4 6] C®*5fcilM3WfcUTtt. ^>^x 
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;k 9-yfr*u;>. 2-^na-9-7Wky *^> , /7i;> . p- (yi 



2-7*P ; E-9-7>hP>> 2-X?;U-9-7>h S £ t^Tlf 3. Zftt><Dlt'&®<D5*>, $t7- 

PX 9, 10-7>h7*/X 2-X9^-9, 1 ^>£fflv>£££7$t#(di?3;U>. 

0-7>h7*/>> 2-t-7*9M>-9, 10 -7> [0 0 4 7] W^fcfcttSffS; LV^^Jt 

h7*/>> 2, 6-5^PP-9, 10-7>h7* LTl^ ft&BS5 1 -4 8 5 1 6^B*CK82ttT 

;x *u->hx 2-^fMt>h>> 2-*h* v^TiH-«gs (iv) •?%t>$nMt-&Mtf$>tf*>n 

7-th >. p- (^^W5;) 7x-;PX5 L «J;l"5r [0 0 4 8] 

p- (y7^75/) yi-^p-^^Mf 10 Mfc2 1J 

u;i^h>, ^>'/7x/>, p- (v*5Mi/75/) * 



[0 0 4 9] j£«f», R 3 (i7;^;l/» [0 0 5 2] *fc, «Pfi9JtLTJfe^SfflV^Ct*<T 

a. x?)vm> -?n\i)\,&n.E) . Sfctt«*7;i4^ jffa&»»tUTtt»*tt»ftac«[»t»» 

S 2-kHn*yXf)H, 2-*h*vX ^ *#«Htt, tWlD-#101, *-fJy 

?;yS> *A-#*S^^^A«. 2 -A/W^X^A* -fin-#130, yM)VZ>?# 3 1 2 . *>f*jf»J 

UH) *&*>to R 4 tt7;U*JU* (flAtt, ->BG, t-fJ^-BOS, *1)U)V-#60 

x;m, P -kHP+y7x-;«, ^7?JUS, ^X 7*5s/*T-50 5 (SU, =*Ux>hfc*l*HcjS£ 

x;US^a Z£t)t, tfcW ^JX^JWHtk^h (CI42555K 

[0 0 5 0] DI4aiif5'7X>fi*T?fllV»&n5*** tl/^h (CI42535). P-^S>B (CI45170B), 

^tm*stts»rie-ra©K:<65.Ea#*sug^». mz. x^hifv-y (C142000). *?u>zf)v- (C152015) 

tf. *>»/?77-A* K>7?7 4 /-;k 5-?P 

n^y'/f7 l /-)k 6-^nn^>W/-M [0 0 5 3] *58W©fflfife«I*Ctt, Mfai«£|i&«>£ 
2) . :J-7h-:P77-;H§ (a-^7h?77-;k 0 30 fcJ&fcttttlMfcM&, **H« , 6Ki»Hift&#*&«)0 

>7-fckt7-;k 5-^nn^>7-fe^7-;k 6 «. *tt**l*«tLT»4*B!M»«FJB4,115.128 ^WM 

-*h*S^>71rI^7-;Vfc£) , ^7h-trk7-y* «fclE«$nT^5«fc5t«*7^Jl/K, fh7th'n 

-;HS («-t7htl/t > ;-;k 5-t7htI/t!/ fc*7*JHt ^**t Hn**7*;i#, 3, 6-x 

;k 5-^?;^>7^*7-;k 5-7irM> ;7P;Mf$#7?;i^ »cvw>k, 7d;h*yi/ 

7***7-*ft» . *7 H**1JV-;1*I (a-7- o-7i-JWI*'7H>t. fe|OA7Bt 

7 h**-tf-7-;k j8 -*7 h***7-*a» £H tf >J y hS6^*t^§„ 

t>~T. J»»>f«©H##fc:#LT 1 6 1 5 £ 
[0 0 5 1] -JR£ (IV) T?*b;£ft*fl:£*©JWW« 40 tKJ:oT*it***3ffifaflECKJ6*Ct*JT?**. 

tUTtt. £tt£D, R 3 ScfctfR* Sffi^iirfcfc^JS Wtm.*>\Z W««£#5fc©©&{iiL3I£ LTBBft 

»**f*t>©-e*D. *<©>b©«*4MJH»Rtl/T# K«t"3T»ft«[ffl-r*«»ttfl:^ftt*ft»lSl/ft*# 

«E-T*. tot, Jin6^»©"b©^6affi»RbTie <Wim©tt£li-ftf^il/T*tf*;iijOT!*5. 

«r«Ct«tT**. HC, *BWfc<3tt<5ff*U»* WKfittMIBBS 0-3 6 2 0 934MB, #HPS5 3-8 

BfltUTtt, #ffl#W3l4,062,686 *HBftt!>4MKM. 1 2 854H8KIB*3nTlr»* o -7"7 F*/ >V7V 

2- [k*X (2-7D-fW ^^k» -3- F-4-XJU*>»AP^=Ht*»J«*fl»!!ftffl|i^ 

*?fr«>*/?7*/V>* 2- Ct*X (2-fX7^ ■ti-^»HBB5 3-3 6 2 2 3^«, WHIB54-74 

^fk» -3-^f;K>>/f7yU>, 2 - 7 2 8#^«KIB«*nTV»*hU/NO^?;Wfc-&*t 

CtfX *TU>1 -3-^?Jk+7h i^ri6tt««!ft»©li^**#tf*Ct«JT*<5. 



>. 2-^^-9-7Mk^>, 9-7>FP>. 



?Jk73y) ^>y*7i77, ^>X7>hP>&££ 



D 



C= CH- C-R* 
II 
0 



(IV) 
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>, y*y-;k x*y-;k 7*ci/v-;k x?u> 
n/v-;k x^k>^'jn-j^yx?;kx-T-;k 

2-* P+v'X^kJ'-fc^- P, 2-Xh*vX7Mk7 
-trr-P, 1-* h+">-2-^atf;kT-fe5 i -h, 
^h+yl^k fLKy^k ¥L&X?;k N, N-3? 
y?;k7th75 F> N, N-v'y^^ATS P. 10 

f h7^wi/7, N-^^trpu p>, 

xx BBx^fc £*&ai*gK*iii2iufcs 

*ft#tr£H»$» tt. 2-5 0«l%T£5. 

7. *-#>7-*fl-fc£#i&-5. ^It^tLTttS^ 
IS. XII, ^*>fc*-A, a«fl*fc&8**-5. jf*L a? 
<\ty*bUi>7>hM<Dy£MtVX, g«> iH, Deep 
-UV 3t*t«fflans. *fcSe«x*;Mr-hr-A (k 
— y-tf-AXttH^iSl) fcJ;S*SXtt/t;k^«5t"b 

£©£5ftk-1f-kr-A£LTr;i'\ | J>?A • **>k 
-If-. 7;krf>k-U ! -, ?'J/hH*>W' tf 
- 'MltfA-rtFS^AU— !f- KrFX+i'Tk- 

t i/Ttt. sss^ h u c/a, an* u >>a. p 30 

>J>7A, #Rfc*'J»7A. ★Kfb'J^^A. SgE'J>K 
^P'J^A. »X»J>B^h«J«>A. »=U>»7 , >* 

x?A> SgX'J^J^x^A, y^sst^Mj-y 
A, *^K^-hU^A, 7>*X7*&i:©<fc5fc«8 

7;kfr <J flj&tfx P 7 7;k*;kr > ; &x>7 AOHlft £ 
0«t5^W«7Jk*U»(0*^*«3iST?*D, *n& 
Ott*«0. 1-10 # 3; K ttO. 5-5 a*% 

[0 0 5 4] K7;P*Utt*»«Ctt. &RteJ6 

[0 0 5 5] 

[5MH©»*] *58WO#5?ffl«3ttt»Kliltt, SUSS 
Deep-UV ttK©fi»S3t«fc»-r«att*«* 

[0 0 5 6] 

£%0! 1 50 



#M¥5-9 4 0 1 7 
#^fi**3 3 8 0-Cy ?/^7 (m/p) tfc&tt#5 0 

/5 0T*sy*-/i77ki/-ji,y#7-7?®tllg2g 
ti-i 4T*$n4«|ja&*T-5yx;^>ft-&*o. 

2 g 5:6. 0 g©^y7Mk7-feP75 P CK&DMActSS 
ETS) C*»Lfc©-6. 0. 4 mi ©#7lH , X£fco 
^>^7>7^^-T , IIL. g%ttlU£ft£&ft:. 
C0»S*Wifc5**i**M£l/fcfc£J5, 2 4 8nm©& 
ftK*V»T*«*«ftt«l. 2ui- l 8«T?»**«, mt 

mzw. 9 Mm -^fiTor^fc. mv&m&imi* 
^•y-y ^k^^^if >ffia^ssufc 3 >^7 -> u 
a>±ca*u i o ox:\zmvr£*yb7v-h± 

V9 0»W^U^-^ftffftV». $8 0 0 0A©B&JP£ 

2 5 4M©»ft©3S*^*aift1-*;t>H/tX7-f Jl' 
*-£Ii(0tttt£:*W>SPLA5 0 1F3>^^P 

[0 0 5 7] Etag5K(i*5J;-e5 Omj/cm 2 T&rJ, ft? 
Wj\t0. 7 5 win L/ST*-)L 
£JS092 

#?»#3 4 0 0©m/p 5 0/5 OtJbS^ 

9-n7W/-)V/#7y>;®mttti-m>% ooo 
© 

[00 58] 
HU2 2] 




OH 



[0 0 5 9] ft*7;V*UU»tt*IHIift, 6 0:40 
®M#THfcU (fnftl, 1. 2 g&tfO. 8g) . I 

- 7T?*3n5J8ifi£#T5vx;k*>ft£te£0. 2 g 
mm\z%ih \ o%) *hiil&. issica, 7. 9 6 ©d 

MAcfcffiUfc. Sg^KMBL&OS&Hm fc|l|«E0. 
4 Mm 0^>^7>7^;^-T^UT**ttias»» 
C©fcjfc»©#3Wttt, 2 4 8nm©gifiiCi3 
V^Ttt. **3t»fil. 0 mid " 1 > m^tm. 8 Mm - 1 lz& 
TUfc. gftffll £^tLT->U3>i7xA-±K«5 

8000 Aommzm&Lt:. cm 1 9 % 

©TMAH*^^g^£UT4 5#©A K;i/S»5 
ffftofc. C©«*»K*^»9O!«03j?^ii«l*t#e 
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nfc. 

[0 0 6 0] M&13\$0. 7 5 Aim L/ST, Etatffttt 
$3 Omj/cm 2 
£JfcM3 

6 0 0 0©m/p = 6 0/4 Ott&lt©*:? 
-/t5^l/ v /-;P/#9y^«fBl. 8 fc. <fr&*WJ (a 
-4) (A= -C(CHi)i(&H») ) ©fc£*0. 8gRtf I 

- 1 6T*sn*«jfi*#"r*^x;p*>fl:^tto. i 2 

g£7. 5 gODMAcfc&tfU 0. 4jttm <D*>Zfy>7 

3fc*«*tt2 4 8nnrr*gftl$!ft0. 9 3 jtr'ffXBO. 
8 1 n* -" KM^Ufc. gllffl 1 fcRWKLT. v'J 3 
>tfxA-±fcttmgW&*fT£V». 8 0 0 0 A<DH£f# 

fc. sum i ?ft*.tzmmz&^mm, 1.19% 

0. 7/tn L/SS|fLL EtaJ§gtJ2 Smj/cm 2 T 
^ItiM 3 -ejflUfci^W^fcS* 1-16 OjM)0 K 



(28) #M¥5-940 17 

i - 1 3T*att4*l»*#?'SS>;*;i'3fc>fl:&ttStt 

V», 8sfl0»£0. 3 g£LT. $#tt*a&48l£#fc. 2 4 
Mi - 1 ■?*:>&*», «*CJ:D0. 9 2 Atn "MC«*L 

[0061] mm&.m*> mmmi tnmvmm. 

1 9X©TMAH*»**a«*i:l/riHil/fc. 0. 8 
Mm L/S£#&LEta!ig{;i7 5mj/cm 2 T*ofc. 

mmm 5 ~ 1 0 

If VCnfylM (a-2 7) (B= -C00-C4H 9 ' ) ©ft£^ 
(B) 3lHC*-f<k5fcM?, m/p£l^/-;i/ 
Ji&yvVWfe (A) (m/p = 5 0/5 0> 
#**=6 0 0 0) Xtfi>X**>fc#* (C) <h>g-& 

Tflfe*. fcfcftfrK •*«9 0TJT9 0imi#^h'< 

[0 0 6 2] *©IS;Sn r *EeT«fc5fcifcXaMiSn 
It. nmo»&t). YX*©*/.Mm 7mi &ftft 
i» Lfc. 



Eta (mj/cm 2 ) ftft£ (pi ) »M%) 



5 


2 0 


0.7 


91. 0 


6 


3 5 


0.7 


92. 0 


7 


4 0 


0.7 


93. 0 


8 


2 5 


0.7 


89. 0 


9 


3 0 


0.7 


89. 0 


10 


3 5 


0.7 


91. 0 



m 


(0 
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is 














it m 


m 




(A)/(B) (B)/(C) 








<m 


5 


i - 1 1 


80/20 


8/1 


1. 05 


0.99 


TMAH 2. 38* 


30 


6 




70/30 


n 


0. 95 


0. 88 


n 


30 


7 




60/40 


ft 


0.88 


0.78 


ft 


40 


8 


1-15 


80/20 


ft 


1.07 


1. 01 


TMAH 1. 67* 


30 


9 


a 


70/30 


ft 


0.99 


0.90 


tt 


40 


10 


n 


60/40 


ft 


0.90 


0.78 


tt 


40 
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